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DEVICE AND METHOD FOR RAISING THE HOOD OF A MOTOR VEHICLE 
DURING A COLLISION WITH A PEDESTRIAN 



The invention concerns a device for lifting the front hood of a motor vehicle involved in a 
collision with a pedestrian, the device including a retaining member for securing the front 
hood to the vehicle body and a pyrotechnic explosive unit for releasing the retaining 
member. The invention further concerns a corresponding process. 

From DE-A-102 52 560 a device of this type is known, in order to make possible, in the 
case of a collision with a pedestrian, a softer impact relative to the stiff substructure by 
lifting the deformable front hood. For engaging the front hood a pre-tensioned lifting 
spring is used, which is releasable via a pyrotechnic rapid separation device. 

Besides this, it is also known to employ a pyrotechnic actuator for the setup movement, 
wherein the front hood lock is opened via a supplemental unlocking device. Herein the 
coordination between releasing and actuation is critical, for which at least two control 
signals are necessary. These must be separately checked for plausibility for avoidance of 
false actuation, which further retards reaction time. 

Beginning therewith it is the task of the present invention to avoid the deficiencies 
according to the state of the art, and to provide simple means for a reliable lifting device. 

The solution of this task is proposed by the combination of characteristics set forth in the 
independent claims. Advantageous embodiments and further developments of the 
invention can be seen from the dependent claims. 

The invention is based upon the idea of combining releasing and actuation into a cohesive 
sequence. Accordingly, lift means actuatable by means of the energy released upon 
releasing of the retaining member are proposed for lifting the front hood into a collision 
position, hi this manner, the pyrotechnic unit can serve a double function, in that the 
retaining connection between body and front hood is released, and with the excess energy 
the lift movement is driven. Thereby the time sequence is established, that is, a lifting is 
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only then possible after the system is unlocked. A blocking of the actuator by an 
erroneous coordination of the control signals is thus precluded. 

According to a preferred embodiment of the invention the retaining member forms a 
connecting element for a rigid connection, at least in the lift direction, between the front 
hood and the vehicle body. 

Preferably the retaining member includes two retaining member parts separable along a 
intended breakage site separable by the explosive unit which, as lift means, are movable 
apart from each other by the explosive unit. In this manner it is possible to use the kinetic 
energy for the lift movement of the front hood. 

In order to optimize the separation function, it is advantageous when the explosive unit is 
employed in a hollow chamber of the retaining element. 

For transmission of the impulse caused by the propulsive gas stream of the explosive unit, 
the lift means can include a transmission element. 

One advantageous embodiment envisions that the lift means includes the retaining 
member and the therein location explosive unit, in particular a cylinder unit forming a 
jacket or casing as transmission element. In order to better control the lift movement, it is 
advantageous when the lift means includes an expansion unit expanding in the lift 
direction by the propulsive gas of the explosive unit, preferably a fabric bag, folded 
bellows or telescopic pipe expansion unit. 

Preferably the front hood is linked to the vehicle body via a multiply articulated hood 
hinge, wherein a first linkage is provided for normal operation and a second linkage is 
provided for the case of collision, and the hinge elements connected via the second 
linkage are secured to each other by the retaining member and can be spread relative to 
each other by the explosive unit. 

A further advantageous embodiment envisions that the explosive unit is provided in a 
preferably swan-neck shaped hinge element of a hood hinge connecting the front hood 
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with the vehicle body, and that the hinge element forming the retaining member is 
separable by the explosive unit. 

According to a further advantageous embodiment the lift means includes a lift piston 
guided in a lift cylinder, wherein the lift piston is secured in a locked position by the 
retaining member and the retaining member is releasable by the propulsive gas of the 
explosive unit acting upon the lift cylinder. Herein it is advantageous when the retaining 
member, preferably in the form of a locating pin, forms a form-fitting engagement in the 
locking position between the lift piston and lift cylinder, and by means of the propulsive 
gas is moveable into an engagement releasing position. 

A further variant envisions that the explosive unit is effective or useful simultaneously as 
gas generator with production of propulsive gas as well as pyrotechnic drive means. 

For limiting and/or controlling the lift movement of the front hood it is advantageous to 
provide a lift limiter preferably connected to the hood and the body. Here it is 
advantageous when the lift limiter is a flexible fabric or a tearable or bendable sheet 
metal or a deformable plastic part. 

A securing of the front hood against displacement transverse to the lift direction can be 
achieved by at least one aligning element engaging in an alignment opening. 

With respect to the process the above described task is solved thereby, that the front hood 
is lifted by means of the energy of the explosive unit released during releasing or 
actuation of the retaining member, into a collision position. 

In the following the invention will be described in greater detail on the basis of the 
illustrative embodiment shown in schematic matter in the figures. There is shown in: 

Fig. 1. a lift device for a front hood of a motor vehicle with knot triggered or activated or 
released condition in a vertical section: 

Fig. 2 a lift device according to Fig. 1 in activated condition; 

Fig. 3 a telescopic lift device in a representation corresponding to Fig. 2; 
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Fig. 4 a further lift device with a folded bellows as lift means in a representation 

corresponding to Fig. 1; 

Fig. 5 and 6 a lift device with a piston drive in the rest and actuated conditions in 
vertical section; and 

Fig. 7 a lift device and a multi-articulated hinge in various functional positions in 

a side view. 

The lift devices shown in the figures serve for protection of pedestrians in the case of 
collision with a motor vehicle. They are comprised essentially of a retaining member 10 
for securing the front hood 12 of the vehicle on the vehicle body 14, a pyrotechnic 
explosive unit 16 for releasing the retaining member 10 and lift means 18 for lifting the 
front hood 12 into a collision position. Upon the deployment of the deformable front 
hood 12 an impact energy absorbing deformation area relative to the there underlying 
motor block is produced, in order to minimize injury of the person being impacted. 

In the embodiment shown in Figs. 1 and 2 the shaft-shaped retaining member 10 is 
connected on its ends via a form fit to the hood hinges 20 and to a body-fixed connecting 
part 22. The connecting part 22 is formed by a flange plate 24 screwable to a vehicle 
longitudinal bearing member. The retaining member 10 is a hollow shaft, in which the 
pyrotechnic explosive charge 16 is introduced. The hollow shaft has a separation location 
or, as the case may be, an intended break location 26, corresponding to the explosive 
charge, which is formed by a vee-groove circumscribing the casing. The explosive unit 
16 is rapidly activatable by not shown primer in the case that a suitable crash sensor 
detected an impact with pedestrian. 

The retaining member 10 satisfies the task of connecting the hood hinges 20 to the 
vehicle body or chassis 14 in the operating condition via a rigid connection. It therewith 
makes possible a flow of force between the hood hinge 20 or, as the case may be, front 
hood 12 ? and the vehicle body 14. In the case of collision the connection to the intended 
breakage location 26 is separated or released, wherein the retaining member 10 separates 
into two member parts 28, 30. The member parts 28, 30 move away from each other in 
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the lift direction subsequent to separation, using the excess energy of the explosive device 
16. 

In order to transmit targetedly the impulse initiated by the propulsive gas stream of the 
explosive unit 16, the lift means 18 is in the shape of a transmission element in the form 
of a casing 32. The casing 32 coaxially surrounds or encompasses the retaining member 
10 thereby covering the intended breakage site 26. It thus forms some type of shot barrel, 
in order to directionally utilize the produced pressure force. As long as the separated 
holder part 28 is located within the casing 32, it is accelerated by the pressure of the 
produced propulsive gas, wherein the connected lift hinge 20 and therewith also the front 
hood 12 is lifted or, as the case may be, deployed. Outside of this acceleration range the 
lift movement is continued by the mass inertia of the device until achieving or reaching 
the end position. 

The end position is determined by a lift limiter 34, which is formed by a piece of sheet 
metal which can be bent along bend lines 36. The sheet metal part is folded into multiple 
layers and bends upon lift movement into the extended position shown in Fig. 2. On its 
ends the sheet metal part 34 is secured to the flange plate 22 and to the lift hinge 24. 
Advantageously, the front hood 12 is lifted in its front area while the hood side in the 
direction of driving is preferably held in the sunk or recessed closed position via a 
linkage, so that overall a ramp elevated toward the front windshield is formed. 

In the start or normal position the front hood 12 can be swung open about a hinge axis 38, 
in order to provide access to the engine compartment or as the case may be front 
compartment. For securing the hood hinge 20 against a displacement transverse to the 
generally upwardly running lift direction, guide pins 40 are provided which are provided 
fixed to the body and engaged in vertical hood-side fittings or holes 42. 

In the following illustrative examples the same or similar parts are referenced using the 
same reference numbers. 

The embodiment shown in Fig. 3 differs essentially therein that, in place of a vehicle- 
fixed casing, a telescope pipe 44 extendible in the lift direction is provided as lift means. 
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This telescopic pipe 44 envelops the retaining member 10 and the therein located 
explosive unit 16 so that the produced drive gas supports a lift movement in the internal 
space 46. Therein the telescoping pipe parts 48 form folds or notches or rabbets engaging 
in each other for limiting the lift movement. 

Fig. 4 shows a device with a folded bellows 52 of a thin sheet metal as lift means. This 
concentrically encloses the shaft of the retaining member 10, wherein the bellows end 
sections are rigidly connected via internally lying casing parts 54, 56, axially engaging 
into each other, with the hood hinge 20 and the connecting part 22. Here also the 
propulsive gas released in the internal space 46 of the folded bellows 52 drives the lift 
device, while the circumscribing folds 58 are extended or stretched. In this manner the 
lift movement is dampened and at the same time a lift limitation in the extended position 
is achieved. 

In the embodiment according to Figs. 5 and 6 the lift means 18 includes a lift piston 62 
guided in the lift cylinder 60, which on its upper end is linked to the front hood 12. On its 
cylinder end the lift piston 62 is form-fittingly secured in its locked position shown in 
Fig. 5 via the retaining member 10. Herein the retaining member 10 in the form of a 
guide pin 64 is guided in a transverse channel 64 running transverse through the cylinder 
space 46. The pyrotechnic unit 16 introduced in the transverse chamiel 64 acts in this 
case essentially as gas generator or, as the case may be, pyrotechnic drive means. The 
drive gas produced upon triggering is first directed to the facing side of the guide pin 66, 
which thereby is moved out of its locking position into the release position shown in Fig. 
6. Thereby the piston 62 is released and the cylinder space 46 is acted on its floor side 
with drive gas, so that the hood 12 is moved to the lifted end position, limited by the not 
shown abutments. 

In the illustrative embodiment according to Fig. 7 a multi-articulated hood hinge 20 is 
provided for various functional positions. Fig. 7a shows the normal position of the closed 
front hood 12, while Fig. 7b shows the open position and Fig. 7c the collision position of 
the front hood 12. The mentioned positions are achieved by alternating spreading apart 
or opening of the hinge or linkage elements 68, 70 in the z-fold, with hinge elements 72, 
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74, 76 connected to each other. In normal operation the retaining member 10 connects 
the upper hinge elements 74, 76 rigidly with the front hood 12. In the case of collision 
the holder element 10 is exploded as shown in Fig. 7c, whereby the holder parts 28, 30 
separated from each other simultaneously transmit, as lift means, the pressure impulse for 
the lifting of the front hood 12. In order to better utilize the drive or propulsive gas, the 
separating location 18 can be enveloped by a jacket 78, while the upper retaining member 
part 28 is provided recessed in a capture depression or basin 80 of the engine hood 12. 

As not individually shown, it is also possible, that the explosive unit is provided in a 
hinge element of swan neck hinge carrying the front hood. In the case of triggering, the 
pyrotechnic explosive unit separates the hinge element forming the retaining member and 
provides the energy for positioning the front hood. Therein it is advantageous when a 
deformation element introduced or inserted in the hinge neck guides, dampens or limits 
the lift movement. The front hood can also be held in the activated position by the 
deformation element and the impact energy of the pedestrian can be absorbed. 
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